The redox interconversion mechanism of Saccharomyces cerevisiae glutathione reductase.
The changes undergone by pure yeast glutathione reductase during redox interconversion have been studied. Both the active and inactive forms of the enzyme had similar molecular masses, suggesting that the inactivation is probably due to intramolecular modification(s). The glutathione reductase and transhydrogenase activities were similarly inactivated by NADPH and reactivated by GSH, while the diaphorase activity remained unaltered during redox interconversion of glutathione reductase. These results suggest that the inactivation site could be located far from the NADPH-binding site, although interfering with transhydrogenase activity, perhaps by conformational changes. The inactivation of glutathione reductase by 0.2 mM NADPH at pH 8 was paralleled by a gradual decrease in the absorbance at 530 nm and a simultaneous increase in the absorbance at 445 nm, while the reactivation promoted by GSH was initially associated with reversal of these spectral changes. The inactive enzyme spectrum retained some absorbance between 500 nm and 700 nm, showing a shoulder at 580-600 nm. Upon treatment of the enzyme with NADPH at pH 6.5 the spectrum remained unchanged, while no redox inactivation was observed under these conditions. It is suggested that the redox inactivation could be associated with the disappearance of the charge-transfer complex between the proximal thiolate and oxidized FAD in the two-electron-reduced enzyme. The inactive enzyme was reactivated by low GSSG concentrations, moderate dithiol concentrations, and high monothiol concentrations. These results and the spectral changes described above support the hypothesis attributing the redox interconversion to formation/disappearance of an erroneous disulfide between one of the half-cystines located at the GSSG-binding site and another cysteine nearby.